Overexpression of glycogen synthase in mouse muscle results in less branched glycogen.
Glycogen, a branched polymer of glucose, serves as an energy reserve in many organisms. The degree of branching likely reflects the balance between the activities of glycogen synthase and branching enzyme. Mice overexpressing constitutively active glycogen synthase in skeletal muscle (GSL30) have elevated muscle glycogen. To test whether excess glycogen synthase activity affected glycogen branching, we examined the glycogen from skeletal muscle of GSL30 mice. The absorption spectrum of muscle glycogen determined in the presence of iodine was shifted to higher wavelengths in the GSL30 animals, consistent with a decrease in the degree of branching. As judged by Western blotting, the levels of glycogenin and the branching enzyme were also elevated. Branching enzyme activity also increased approximately threefold. However, this compared with an increase in glycogen synthase of some 50-fold, so that the increase in branching enzyme in response to overexpression of glycogen synthase was insufficient to synthesize normally branched glycogen.